An important new structure suggests the BAR domain is a membrane-binding module that can both produce and sense membrane curvature. BAR resembles a banana that binds membranes electrostatically through its positively charged, concave surface.
bilayers? The authors propose the answer is simple electrostatics. Figure 1B illustrates the electrostatic profile predicted by application of the Poisson-Boltzmann equation to a model of the BAR domain: the blue areas indicate regions of positive electrostatic potential. Note the flexible loop between helices 2 and 3 found at the extreme ends of the dimer is strongly basic, and that the concave surface of the dimer has several patches of positively charged residues. Thus Peter et al. [4] suggest that "this is the surface that interacts with phospholipid membranes"; it would fit a curved membrane with an outer radius of 11 nm.
Many studies have shown that clusters of basic residues on proteins can help anchor proteins to the acidic lipids on the cytoplasmic leaflet of the plasma membrane, which typically contains 15-30% monovalent acidic phospholipids, mainly phosphatidylserine, and about 1% multivalent phosphatidyinositol bisphosphate (PIP 2 ). These negatively charged lipids produce a negative electrostatic potential that attracts counterions, such as K + , from the cytoplasm. As first recognized by Helmholtz in the 19th century, this produces a 'diffuse double layer' or ion atmosphere which extends a few Debye lengths -a few nanometers under physiological conditions -away from the surface [7, 8] . The negative surface potential, which is about -30 mV for a membrane with 20% phosphatidylserine [8] , also attracts clusters of basic residues on proteins. This effect is illustrated by the carboxy-terminal basic cluster on K-Ras, consisting of seven contiguous lysine residues, or the amino-terminal basic cluster on Src, with net charge +5, which help anchor these proteins to the plasma membrane by simple electrostatic attraction to the acidic lipids. These basic clusters do not, however, provide quite enough electrostatic energy to anchor the protein tightly to the membrane; K-Ras4B requires an adjacent, covalently attached farnesyl group and Src an adjacent, covalently attached myristoyl group, which act as hydrophobic anchors in concert with the electrostatic interactions [9] .
The electrostatic binding energies of these basic clusters can be predicted theoretically by applying the non-linear Poisson-Boltzmann equation to atomic level models of bilayers and proteins/peptides [9] 
